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(57) ABSTRACT 

The invention relates to a connector for electrically connect 
ing at least one terminal arranged on a surface of a surface 
mount device to a corresponding substrate contact of a circuit 
substrate. The connector for electrically includes at least one 
resilient electrically conductive interconnection element 
being connectable to the at least one substrate contact and 
con?gured to establish a releasable electrical contact With the 
at least one terminal, and a connector housing for mounting 
the at least one interconnection element. The interconnection 
element is a?ixed to the housing by means of a foil-shaped 
carrier. 
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CONNECTOR FOR INTERCONNEC TING 
SURFACE-MOUNT DEVICES AND CIRCUIT 

SUBSTRATES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of PCT Interna 
tional Application No. PCT/EP2008/004686, ?led Jun. 11, 
2008, Which claims priority under 35 U.S.C. §ll9 to Euro 
pean Patent Application No. EP 070118773, ?led Jun. 18, 
2007. 

FIELD OF THE INVENTION 

[0002] The invention relates to an electrical connector, and 
more particularly to a connector for electrically connecting at 
least one terminal arranged on a surface-mount device to a 
corresponding contact of a circuit substrate. 

BACKGROUND 

[0003] Common printed circuit board (PCB) construction 
today uses surface-mount technology (SMT) for mounting 
surface-mount devices (SMD) to circuit substrates. In SMT, 
conductive pads are placed on the surface of a printed circuit 
board, and solder paste is screened onto the pads. A machine 
then places one or more of the SMT components in their 
respectively correct places on the PCB, With the terminals of 
the SMD, in contact With the solder paste, Which is usually 
slightly adhesive. The PCB assembly is then placed in a 
solder re?oW oven, Which heats the PCB and the components 
to a temperature Where the solder paste re?oWs, forming 
thereby permanent electrical connections betWeen the termi 
nals of the components and the pads of the PCB. 
[0004] It is this then necessary to remove the excess solder 
paste, Which contains corrosive ?ux materials, Which pre 
vents corrosion of the PCB assembly over time. This process 
is usually carried out by immersing the PCB assembly in a 
liquid solder ?ux removal agent, Which is usually Water 
based. 
[0005] During the re?oW process, the printed circuit board, 
including integrated circuits, reaches peak temperatures of 
about 2600 C. This hot process step results in a high percent 
age of the integrated circuits becoming defective, since they 
are exposed to such high temperatures. One defective inte 
grated circuit on the printed circuit board may result in 
required reWork, or scrapping the complete electronic mod 
ule. This is in particular a signi?cant draWback for memory 
modules. 
[0006] Furthermore, in the course of recent environmental 
regulations, established soldering processes are being reas 
sessed due to restrictions regarding the use of lead in the 
soldering process. 
[0007] It is knoWn to use so-called metalliZed particle inter 
connects (MPI), in order to provide an interconnect method 
for high density board components Without using metal pins 
or solder. The MPI material is formed into tiny micro-col 
umns that align With the contacts of the packaged device and 
the landing pad contacts of the printed circuit board. When 
mechanically compressed by a frame holding the integrated 
circuit, the metalliZed particles inside the compressed col 
umns join to form a conductive path betWeen the contacts. 
US. Pat. No. 6,325,552, for instance, shoWs the use of a 
solderless interconnect for an optical transceiver. 
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[0008] On the other hand, it is knoWn to provide an inter 
connection device, Which has a non-conductive carrier hous 
ing and resilient C-shaped interconnecting elements. The 
interconnection device establishes an electric contact by 
being disposed betWeen the tWo components that are to be 
electrically connected and being subject to a compressing 
force. An example for such an interconnection device is 
shoWn in US. Pat. No. 7,186,119 B2. 
[0009] HoWever, these knoWn interconnecting devices suf 
fer from the disadvantage that their construction is rather 
time-consuming and costly. 

SUMMARY 

[0010] An object of the invention, among others, is to pro 
vide a connector for electrically connecting at least one ter 
minal of a surface-mount device to a corresponding substrate 
contact of a circuit substrate that can be fabricated in a par 
ticularly simple and cost-effective manner, While at the same 
time alloW for a reliable electrical contact of surface-mount 
devices in particular When having extremely small pitch 
dimensions. 
[0011] The connector, for electrically connecting a surface 
mount device to a circuit substrate, includes at least one 
resilient interconnection element, With the interconnection 
element being connectable With at least one substrate contact 
and con?gured to establish a releasable electrical contact With 
at least one terminal of the surface-mount device. The con 
nector further includes a connector housing for mounting the 
at least one interconnection element and a foil-shaped carrier 
for connecting the interconnection element to the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Embodiments of the invention are described in 
greater detail in the folloWing description and are shoWn in a 
simpli?ed manner in the draWings, in Which: 
[0013] FIG. 1 is an exploded perspective vieW ofa part ofan 
electronic module having a connector according to the 
present invention; 
[0014] FIG. 2 shoWs the electronic module having the con 
nector of FIG. 1 in a mounted state; 
[0015] FIG. 3 is a top vieW of the electronic module having 
the connector of FIG. 2; 
[0016] FIG. 4 is a sectional vieW of the electronic module 
having the connector shoWn in FIG. 3, along section line 4-4 
of FIG. 3; 
[0017] FIG. 5 is a close-up sectional vieW of the electronic 
module of FIG. 4; 
[0018] FIG. 6 is a detailed sectional vieW of the electronic 
module of FIG. 5; 
[0019] FIG. 7 is a perspective vieW of a foil-shaped carrier 
of the connector, according to the invention; 
[0020] FIG. 8 is a perspective vieW of a metal base forming 
part of a connector frame for the connector, according to the 
invention; 
[0021] FIG. 9 is a perspective vieW of the frame of FIG. 8 
after molding carriers to the metal base; 
[0022] FIG. 10 is a detailed perspective vieW of FIG. 9; 
[0023] FIG. 11 is a perspective vieW of a circuit substrate 
and a mounting area for mounting the connector; 
[0024] FIG. 12 is a top vieW of the circuit substrate after the 
connector of FIG. 9 is mounted; 
[0025] FIG. 13 is a perspective vieW of a rear surface of a 
surface-mount device; and 
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[0026] FIG. 14 is a perspective vieW of the electronic mod 
ule completely assembled. 

DETAILED DESCRIPTION OF THE 

EMBODIMENT(S) 
[0027] For an improved understanding of the invention, it 
Will noW be described in more detail With the aid of the 
embodiments shoWn in the following ?gures. 
[0028] As shoWn in FIG. 1, an electronic module 100 
includes a circuit substrate 102, Which is a printed circuit 
board (PCB) in the embodiment shoWn, and is further repre 
sented, for exemplary purposes, as a memory module 
mounted on a DIMM 184 Pin DDR 1.27 CLXX-l, according 
to JEDEC JCll. 
[0029] As is generally known, printed circuit boards can 
consist of a variety of materials, such as paper PCB sub 
strates, ?berglass PCB substrates, RF-substrates comprising 
loW dielectric plastics, ?exible PCB substrates or ceramic/ 
metal core substrates. All these materials can be adapted for 
use With a connector 114, according to the present invention. 
[0030] As can be seen in FIG. 1, on a ?rst surface 104 ofthe 
circuit substrate 102 (PCB), a solder area 106 and a contact 
surface are provided. The contact surface consists of a plu 
rality of substrate contacts 108, often referred to as “pads” 
that are connected to outWard terminals 110 via internal leads 
(not shoWn in this ?gure). Each of the substrate contacts 108 
corresponds to a terminal 130 of the surface-mount device 
(SMD) 112 (see FIG. 113). 
[0031] According to the present invention, the SMD 112 is 
connected to the substrate contacts 108 through the connector 
114. This connector 114 consists of a frame 116 carrying a 
plurality of resilient electrically conductive interconnection 
elements 118. The interconnection elements 118 are mounted 
on a foil-shaped carrier 120 (as Will be explained in more 
detail With respect to FIG. 7). 
[0032] In the embodiment shoWn, identical contact strip 
136 is prepared from a plurality (i.e. ?fteen) of interconnec 
tion elements 118 mounted to a band structured carrier 120 
(see FIGS. 7 and 8). Identical contact strips 136 are mounted 
Within the frame 116 to produce the interconnection element 
118 array shoWn in FIG. 1. Six identical contact strips 136 are 
used to produce the interconnection element 118 array in the 
embodiment shoWn. Each of the carriers 120 of the contact 
strip 136 is ?xed to a metal base 122 by means of an overmold 
124. This con?guration forms the frame 116. 
[0033] According to the exemplary embodiment, the array 
of interconnection elements 118 directly mirrors the array 
structure of the substrate contacts 108 into an identical pattern 
on the loWer surface of the SMD 112. HoWever, this is not 
necessarily the case. By structuring the C-shaped intercon 
nection elements 118 in a less symmetrical Way, a redistribu 
tion of the array structure present on the SMD 112 is feasible 
With respect to the circuit substrate 102. 
[0034] For ?xing the connector 114 to the circuit substrate 
102 (PCB), the metal base 122 can be soldered to the solder 
area 106. The electrical connection betWeen the interconnec 
tion elements 118 and the substrate contacts 108 can be estab 
lished by compression contact or, alternatively, by a solder 
contact. 

[0035] The plastic overmold 124 is shaped in a Way that it 
alloWs an alignment of the SMD 112 With respect to the 
interconnection elements 118. 
[0036] According to the present invention, the connector 
114 is soldered to the circuit substrate 102 (PCB) and after 
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that, no further high temperature step is required. The SMD 
112 is aligned Within the frame 116 and a cover 126 is 
attached for mechanically securing the SMD 112 on the sub 
strate contacts 108 applying thereby the necessary compres 
sion in Z-direction. The cover 126, in the embodiment shoWn, 
is prepared from metal, and therefore, can serve as a heat 
spreader and an electromagnetic shielding at the same time. 
The SMD 112, according to the shoWn embodiment, is 
formed by a silicon die and an additional redistribution layer 

(RDL). 
[0037] This RDL can consist either of a single layer or also 
of a multitude of layers providing a copper trace Within 
dielectric layers. The redistribution layer alloWs the contact 
terminals, Which are arranged on the silicon die only in mar 
ginal positions to be distributed evenly over the Whole loWer 
surface. 

[0038] With reference to FIGS. 3 and 10, alignment struc 
tures 128 can be seen, Which position the SMD 112 With 
respect to the interconnection elements 118. 

[0039] As may be derived from FIG. 4, the silicon die is 
completely encompassed by the housing (formed by the 
frame 116 and the compression cover 126) to be mechanically 
protected and electromagnetically shielded. Further, since the 
silicon chip is in contact over the Whole surface With the 
compression cover 126, the compression cover 126 also 
Works as a heat spreader to dissipate heat from the chip. 
[0040] As shoWn in FIG. 5, the functioning of the intercon 
nection elements 118 is visible. By pressing doWn the SMD 
112, the compression cover 126 presses the U-shaped inter 
connection elements 118 With one contact region to the ter 
minals 130 provided at the SMD 112 and With a second 
contact region to the substrate contact 108. 

[0041] As shoWn in FIG. 6, the shape of the interconnection 
elements 118 is visible. Each of the interconnection elements 
118 consists of a U-shaped stamped and bent contact element 
having contact regions 132 and 134 arranged at the legs of the 
U-shape. Being fabricated from a spring-type material, the 
U-shaped form of the interconnection elements 118 ensures 
resilience in a direction. 

[0042] According to the present invention, each of the inter 
connection elements 118 are attached to a foil-shaped carrier 
120, thus being suspended Within the frame 116. This alloWs 
for a very reproducible contact force only being determined 
by the spring characteristics of the interconnection elements 
118. 

[0043] With respect to the FIGS. 7 to 10, the fabrication of 
a connector 114, according to the present invention Will noW 
be explained. 
[0044] Firstly, a contact strip 136 is formed by attaching a 
plurality of interconnection elements 118 to a foil-shaped 
carrier 120. This carrier can consist of all commonly used 
materials, for instance, laminate foils. Preferably, the material 
has some ?exibility in order to alloW for an adjustment of 
mechanical stress. 

[0045] As shoWn in FIG. 8, a plurality of these contact 
strips 136, six in the shoWn embodiment, are arranged in the 
metal base 122 and secured, for instance, by Welding spots or 
an adhesive in the end regions 138. In the next step, the 
overmold 124 is applied, ?xing the contact strips 136 and 
providing alignment structures 128 for exactly positioning 
the SMD 112 (see FIG. 9). 
[0046] In FIG. 11, the mounting area of the circuit substrate 
102 (PCB) for mounting the connector 114 is shoWn. It con 
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sists of an array of substrate contacts 108 and a solder area 
106 for ?xing the connector 114 by means of soldering the 
metal base 122. 
[0047] FIG. 12 shoWs a top vieW of the connector 114 being 
soldered to the mounting area of the printed circuit board. In 
a next step, the SMD 112 can be assembled. 

[0048] As may be derived from FIG. 13, Which shoWs the 
underside of the SMD 112, for instance, a die With a dimen 
sion of 10 mm><l0 m can be connected by the connector 
114, according to the invention. It has six roWs of ?fteen 
terminals 130 at a pitch of 600 micrometers. As already 
mentioned, this array is produced by means of a redistribution 
layer. 
[0049] FIG. 14 ?nally shoWs the fully assembled electronic 
module 100 in a DIMM 184 Pin DDR 1.27 CLXX-l-format, 
according to JEDEC JCll in full siZe. 
[0050] Due to the cold interconnection technology used by 
the present invention, the integrated circuit can be assembled 
on the printed circuit board after a solder process step has 
been executed. In this Way, the integrated circuits are not 
exposed to high temperatures and scrap rates due to such 
exposure can be decreased. 

[0051] According to the present invention, a mechanical 
connector 114 is added betWeen the integrated circuit and the 
printed circuit board. As set forth above, the connector 114 is 
?xed to the printed circuit board by means of a solder process, 
Whereas the integrated circuit is mechanically assembled 
onto the connector 114 in a later process step. Therefore, the 
integrated circuit is not exposed to high temperatures. Pro 
viding a carrier, onto Which the interconnection elements 118 
are attached, alloWs a reproducible and cost-effective produc 
tion of the connector 114 and also ensures a reliable and 
uniform electrical contact for all terminals 130 of the SMD 
112. 

[0052] In particular When electrically contacting a large 
array of terminals 130, the conductive interconnection ele 
ments 118 can be attached in a very precise Way to the carrier 
120 even by using fully automated reel-to-reel processes. 
[0053] In order to alloW for a certain freedom of movement 
in the assembled state, the interconnection elements 118 can 
be formed to be electrically contacted to the circuit substrate 
102 through mechanical compression only. 
[0054] Alternatively, When fabricating the interconnection 
element 118 in a Way that it can be soldered to the substrate 
contact 108, a particularly secure connection to the circuit 
substrate 102 can be achieved. Furthermore, circuit substrate 
102, i.e. printed circuit board, arrangements can be prefabri 
cated, Which only have to be ?tted With the integrated circuit 
components in a subsequent solderless fabrication step. 
[0055] When producing such the 126 cover from an elec 
trically conductive material, such as metal or a metal-?lled 
plastic material, a closed Faraday cage can be established for 
shielding the SMD 112 for electromagnetic interference. 
[0056] Furthermore, the metal base 122 may be used during 
a solder process to ?x the connector 114 to the circuit sub 
strate 102 by means of the solder area 106 provided on the 
circuit substrate 102. Of course, other means for ?xing the 
connector to a circuit substrate 102 are also possible. For 
instance, the connector 114 could be ?xed by means of a 
snap-in connection, a glued connection, a further second 
overmold, a screW or riveting connection. 

[0057] While the embodiments of the present invention 
have been illustrated in detail, it should be apparent that 
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modi?cations and adaptations to those embodiments may 
occur. The scope of the invention is therefore limited only by 
the folloWing claims. 
What is claimed is: 
1. A connector for electrically connecting a surface-mount 

device to a circuit substrate, comprising: 
at least one resilient interconnection element being con 

nectable With at least one substrate contact and con?g 
ured to establish a releasable electrical contact With at 
least one terminal of the surface-mount device; 

a connector housing for mounting the at least one intercon 
nection element; and 

a foil-shaped carrier for connecting the interconnection 
element to the housing. 

2. The connector according to claim 1, Wherein said inter 
connection element is connectable to the at least one substrate 
contact through a compressive connection. 

3. The connector according to claim 1, Wherein said inter 
connection element is connectable to the at least one substrate 
contact through a solder connection. 

4. The connector according to claim 1, further comprising 
a frame con?gured to accommodate the surface-mount 
device. 

5. The connector according to claim 4, Wherein the frame 
includes a metal base. 

6. The connector according to claim 1, further comprising 
alignment structures for aligning the surface-mount device 
With respect to the at least one interconnection element. 

7. The connector according to claim 4, further comprising 
alignment structures for aligning the surface-mount device 
With respect to the at least one interconnection element. 

8. The connector according to claim 1, Wherein said foil 
shaped carrier is made of elastic material. 

9. The connector according claim 1, Wherein the intercon 
nection element is a U-shaped contact element having contact 
regions arranged at opposing legs of the U-shape. 

10. The connector according claim 1, further comprising a 
cover for covering the surface-mount device and pressing it to 
the interconnection elements in an assembled state. 

11. The connector according to claim 10, Wherein the cover 
is metal. 

12. The connector according claim 1, Wherein a plurality of 
foil-shaped carriers having an array of interconnection ele 
ments are arranged Within the housing. 

13. A circuit board assembly for contacting at least one 
terminal arranged on a surface of a surface-mount device, 
comprising: 

at least one substrate contact; and 
at least one connector for electrically connecting a surface 
mount device to the circuit substrate, the connector hav 
ing at least one resilient interconnection element, the 
interconnection element being connectable With at least 
one substrate contact and con?gured to establish a 
releasable electrical contact With at least one terminal of 
the surface-mount device, a connector housing for 
mounting the at least one interconnection element, and a 
foil-shaped carrier for connecting the interconnection 
element to the housing. 

14. The circuit board assembly according to claim 13, 
Wherein the circuit substrate is a printed circuit board. 

15. The circuit board assembly according to claim 13, 
Wherein the circuit substrate has at least one mounting area 
for mounting the surface-mount device, the at least one sub 
strate contact being arranged in the mounting area. 
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16. The circuit board assembly according to claim 15, 
wherein the mounting area has a ?xing element for ?xing the 
connector on the circuit substrate. 

17. The circuit board assembly according to claim 16, 
Wherein the ?xing element includes a soldered connection. 

18. The circuit board assembly according claim 13, 
Wherein said at least one interconnection element is soldered 
to the substrate contact. 

19. An electronic module comprising: 
at least one surface-mount device With at least one terminal 

arranged on a surface of the surface-mount device; 
a circuit substrate for mounting the surface-mount device, 

the circuit substrate having at least one substrate contact; 
and 

at least one connector for electrically connecting the sur 
face-mount device to the circuit substrate, the connector 
having at least one resilient interconnection element 
being connectable With at least one substrate contact and 
con?gured to establish a releasable electrical contact 
With at least one terminal of the surface-mount device, a 
connector housing for mounting the at least one inter 
connection element, and a foil-shaped carrier for con 
necting the interconnection element to the housing. 

20. The electronic module according to claim 19, Wherein 
the surface-mount device includes a silicon die having a 
redistribution layer, the at least one terminal of the surface 
mount device being arranged on an outer surface of the redis 
tribution layer. 

21. A method for producing an electronic module having at 
least one surface-mount device and a circuit substrate for 
mounting the surface-mount device, comprising the steps of: 
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preparing the surface-mount device With at least one ter 
minal arranged on a surface of the surface-mount device; 

preparing the circuit substrate With at least one substrate 
contact; 

preparing a connector having at least one electrically con 
ductive interconnection element and a connector hous 
ing for mounting the at least one interconnection ele 
ment; 

connecting the at least one interconnection element to the 
at least one substrate contact; 

mounting the at least one surface-mount device such that a 
releasable electrical contact is established to at least one 
terminal of the surface mount device; 

Wherein the interconnection element is a?ixed to the hous 
ing by means of a foil-shaped carrier. 

22. The method according to claim 21, further comprising 
the steps of: 

providing a metal frame to mount the at least one intercon 
nection element to a housing; and 

conjoining the carrier With the frame using an overmold, 
the carrier bearing the at least one interconnection ele 
ment. 

23. The method according to one of the claim 21, further 
comprising the step of attaching a cover for covering the 
surface-mount device and pressing the at least one resilient 
interconnection element. 

24. The method according to one of the claim 22, further 
comprising the step of attaching a cover for covering the 
surface-mount device and pressing the at least one resilient 
interconnection element. 

* * * * * 


